Abstract Plant-mediated synthesis of nanomaterials has been gradually gaining popularity due to its costeffectiveness and eco-friendly nature. In the present study, we synthesized Silver nanoparticles (AgNPs) by using the leaf extract of Morus alba. Phytochemicals composition of M. alba was found the major reducing and stabilization agent during the synthesis of Ag nanoparticles. Different characterization techniques were performed for characterizing the synthesized nanoprticles. The results of X-ray diffraction (XRD) analysis revealed that the synthesized nanoparticles possess face centered cubic structure with size of 50nm while scanning electron microscopic (SEM) analysis showed spherical shape. Fourier transform infrared spectroscopy (FTIR) analysis showed the presence of phytochemicals that behave as stabilization and reduction. Stability of synthesized nanoparticles upto a certain temperature was shown by thermo gravimetric analysis (TGA) analysis Photocatalytic behavior was examined by analysis the degrading potential of malachite green dye that revealed silver nanoparticles have efficient photocatalytic behavior. Significant antibacterial potential against Staphylococcus aureus (14mm) than the Escherichia coli (10mm) was shown by well diffusion method. Our findings suggested the synthesized nanoparticles are possess good potential as photocatalytic and antibacterial activity. The goal of synthesis of nanoparticles using plants and extracts is the best choice, because plants are nature's "chemical factories". They are cost efficient and require low preservation and have good potential.
Introduction
The synthesis of nanoparticles by using natural sources is attaining more attention due to various benefits like non-toxic, no undesirable side products, environment friendly, clean, safe and easily availability Hence we carried out synthesis of the nanoparticles through M. alba leaf extract and efficiently used it for the removal of malachite green dye (MGD) from aqueous media.
Materials and methods Preparation of plant extract
Fresh leaves of M. alba collected from the botanical garden of Govt. Post Graduate Islamia College, Gujranwala, washed with distilled water and dried under shade. 100 g of dried leaves were dissolved in the 1000 mL of double distilled water. Shaked the mixture for 48 hrs and then filtered. The filtrate was then concentrated by using water bath at 60°C. The semi liquid extract was acquired, which was kept at 4°C for more usage. Synthesis of silver nanoparticles 20mL of silver nitrate solution (0.1M) was mixed in 8mL of plant extract slowly. As the silver nitrate solution was mixed with plant extract, the color of mixture was slowly changed from green to brownish. The change of color indicates the synthesis of silver nanoparticles. The mixture of nanoparticles was then subjected to lyopholize and dry nanoparticles ware obtained. This powdered sample was calcined in a furnace at 700°C to get pure silver nanoparticles synthesized from M. alba.
Photocatalytic activity
The photocatalytic activity of the silver nanoparticles was examined through the deprivation of MGD under sun light [24] . The dye solution was ready by dissolving 10 mg of MGD powder in 1000 mL deionized water. 20 mg of silver nanoparticles was mix with 40 mL of dye solution. The control setup was run parallel under the similar conditions without addition of AgNPs for the assessment of changes in color. The solution was stimulated for half hour and then exposed to sun light to sustain the equilibrium of silver nanoparticles in mixture. The temperature during experiment was restrained as 30°C. 4 mL of the mixture was taken at an interval of 10 minutes and measure absorbance at 618nm by UV/Vis spectrometer. The % photocatalysis was calculated by D = (1-Ct/Co)*100%
(1) Where D is the % degradation, Co is the equilibrium concentration before irradiation; Ct is the equilibrium constant after irradiation Antibacterial activity Antibacterial activity of synthesized silver nanoparticles was performed against two bacterial species Staphylococcus aureus and Escherichia coli by well diffusion assay [25] . 13 g of nutrient broth was melted in 1L distilled H2O for media culture and standardized the solution monitored by autoclaved for 15 mints at 121°C. The bacterial structure was intermixed with media culture and placed for shaking at 37°C for 24 hrs. The inoculums used in this experiment have 1×108 spores/mL and was kept at 4°C. The plates (petri) were treated before transferring of media to inoculation (100 μL/100 mL) and then decanted. Then smaller filter discs were flatly laid down on growth media which confined 100 μL of these synthesized nanoparticles and Rifmpacin which was used as standard. Now this media was allowed to cool for 24 hrs. The zone was formed which was measured by using zone reader.
Results and discussion
The silver nanoparticles were prepared using aqueous extract of M. alba according to reported procedure with little modification [26] . The synthesized nanoparticles were characterized by the standard techniques.
FTIR spectroscopic analysis
The determination of functional group was performed by FTIR analysis which showed the most probable biomolecules which are responsible for stabilizing and capping ability of silver nanoparticles synthesized by using M. alba extract. The figure 1 shows the FT-IR spectrum of the samples. The FT-IR spectrum indicates the intense absorption band around 3440 cm -1 , 1680 cm-1 and 1390 cm-1 due to the stretching vibration of O-H, H-O-H bending vibration which is because of absorption of moisture, -C-O and -C-O-C stretching modes, 1490 cm-1 (=N-H) and 1632 cm-1 (-N-H ) proposed the presence of terpenoids and alkaloids. A small peak at 680 cm-1 was also absorbed, which may be attributed to existing of same biomolecule which are used as ligation agent that remained in the system even with repeated washing. 
In above equation D=particles sizes, k=Scherrer constant, λ=wavelength, β=broadening of peaks at full width the half maximum in radius (FWHM) and ϴ is the Bragg angle. The mean particle size was found about 50nm. . SEM image of synthesized silver nanoparticles Thermogravimetric analysis Thermal stability of synthesized silver nanoparticles by using M. alba was examined by TGA analysis which shows that nanoparticles began to degrade at about 280°C as described by (Figure 4) . There is stability loss until at 800°C, the total weight loss upto 800°C for silver nanoparticles was about 38.27%.These results indicate the surface desorption of phytochemical compounds of plant extract which could be play an important role in reduction of silver ions that stabilize the particles in solution. Green synthesized silver nanoparticles were subjected to investigate the antibacterial activity against both gram positive (S. aureus) and gram negative (E. coli) bacteria by well diffusion method ( Figure 5 ). The synthesized silver nanoparticles showed highest inhibition 14mm against the growth of S. aureus whereas inhibition 10mm shown against E.coli. Antibacterial activity of standard used (rifmpacin) against S. aureous is 30mm while against E.coli was estimated the synthesized silver nanoparticles showed less inhibition of growth of both testes bacterial strain as compared to standard used. The antibacterial efficacy of silver nanoparticles revealed the good antibacterial potential against gram positive bacteria as compared to gram negative bacteria. This may be related to the density of peptidoglycan layer that might be responsible for the inhibition of action of silver by the cells of bacteria. There are slight morphological changes of S. aureus and E. coli bacteria which might be due to differ in cells of respective cell wall. The peptidoglycan cell wall of E. coli is much thiner as compare to gram positive bacteria. As the cell wall of S. aureous is thicker than E.coli than it more important in the cell protection from the penetration of silver ion into the cytoplasm. So the antibacterial activity only effect when the silver ion release from there. These released silver ions enter in the cell wall and other cell, which turned DNA into condensed form, which react with protein at the same time. This mechanism might damage the bacterial strains or even lead to dead [27] . These results were also compared with the other reported studied. For example, Xiu et al. [28] reported the silver nanoparticles can slowly interact with protein on well of gram negative bacteria but this interaction was found rapid on well of gram negative bacteria due to coverage of extra layers on the well of gram negative bacteria. The aggregation of silver nanoparticles on the cell membrane and uptake on the inner side other bacterial strain like P. aeruginosa and S. typhus.The results ware also compareable with the antibacterial potential of silver nanoparticles synthesized by using leaf extract of Parkiarox burghii that have higher antibacterial activity against S. aureus than E. coli [29] .
Figure 5. Antibacterial activity of synthesized silver nanoparticles
Photocatalytic degradation activity Photocatalysis of degradation activity of nanomaterials has attaining more importance concerning environmental issues. Dyes pollutants and other organic compounds are releasing as waste products by the various industries which leaves harmful effects on human, animals as well as plants. MGD is very stable dye which is releasing by textile industry and it possess aromatic structure compounds. It has more resistant to heat and light. As it is more stable and has toxic effects, so its removal from environment is necessary. In present research work, MGD was degraded by using synthesized silver nanoparticles. The characteristic peak of MGD was determined at 618nm which is further used for the assessment of photocatalytic degradation of MGD. Results showed that as the contact time was kept increases, the percentage degradation was also increases. The results also revealed that degradation of MGD due to the presences of photocatalyst. The fact behind this degradation is that light irradiation assisted the electron hole pair generation which are responsible for the enhancement of oxidation and reduction process with the MGD. The result also proves that silver nanoparticles have effective catalytic potential for the reduction of MGD, it suggested that photocatlytic activity is positively related with the surface area. As the size of silver nanoparticle decreases the number of coordinated Ag atom is increases that enhanced the adsorption of reactant MGD on the catalyst surface and smooth the progress of the reduction. Many factors such as light absorption, contact time, pH and temperature etc play significant effect on the photocatalytic degradation ( Figure  6 ). Sphere structure and particle size also effect on the degradation activity of silver nanoparticles as the size increases, more active side and surface area increases which enhance the binding area. Previous scientific literature also proves the similar trends of factors influence [30].
Figure 6. % degradation of synthesized silver nanoparticles Conclusion Synthesis of bio-inspired nanomaterials is attaining more attention due to use of less harmful reagents and provide more effective products in beneficial approaches. These showed more ecofriendly less time consuming, more compatibles, easily availability and low cost. Herein, green synthesis of silver nanoparticles having size 50 nm was successfully done by the reaction of silver nitrate with leaf extract of M. alba. Change of colour of solution during the experiment showed the formation of silver nanoparticles. The phytochemical present in the plants extract was found responsible for the reduction of silver ions which lead to the synthesis and stabilization of silver nanoparticles. The photocatalytic degradation activity of synthesized nanoparticles showed that these effectively degrade the MGD nanoparticles in the presence of sun light. The photocatalytic degradation was increase with the increase of contact time of nanoparticle with the solution in the presence of sunlight. The result of photo degradation suggested their usage in dye effluent treatment and purificantion systems. Antibacterial activity also showed significant results (14mm and 10mm) against both S. aureus and E. coli bacterial strains respectively). The present study revealed that the potential of M. Alba on the synthesis of silvernanoparticles and evaluation of antibacterial activity represented a significant advancement of nanomaterials possessing the realistic implications. 
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